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Abstract: This research aimed to study existence of blood clams population and the environmental factors that affect 
them. This research was conducted in the coastal waters of Banyuasin in February 2015. The blood clamp sample was 
collected using Ekman Grab at low tide. From the observation in the research site, the highest population density was 
60 ind/m2 with clay substrate texture, while the lowest density was 20 ind/m2 on the dusty clay substrate. Blood clams 
population was not found on the sand substrate texture station. Morphometric data showed that the blood clam 
population in the research site, including the medium category with b < 3 growth pattern (allometric negative). The 
results of PCA analysis proved that the habitat texture and sediment organic habitats were dominant factors besides 
the chemical physics environmental factors of the waters (temperature, salinity, pH). 
Keywords: Blood clams, density, morphometric, PCA 
Abstrak (Indonesian): Penelitian ini bertujuan untuk mempelajari keberadaan  populasi kerang-darah dan faktor 
lingkungan yang mempengaruhinya. Penelitian ini dilakukan di perairan pesisir Banyuasin pada bulan Februari 2015. 
Sampel kerang-darah diambil dengan menggunakan Ekman Grab pada saat air surut. Dari hasil pengamatan pada 
lokasi penelitian, kepadatan populasi kerang-darah tertinggi  adalah 60 ind/m2 dengan tekstur substrat lempung, 
sedangkan kepadatan terendah adalah 20 ind/m2 pada substrat lempung berdebu. Populasi kerang-darah tidak 
ditemukan pada stasiun dengan tekstur substrat pasir. Data morfometrik menunjukkan bahwa populasi kerang-darah 
di lokasi penelitian termasuk kategori sedang dengan pola pertumbuhan  b < 3 (allometrik negatif). Hasil analisis PCA 
membuktikan bahwa tekstur habitat dan bahan organik sedimen merupakan faktor dominan di samping faktor 
lingkungan fisika kimia perairan (suhu, salinitas, pH). 
Kata kunci: Kerang-darah, kepadatan, morfometrik, PCA 
1. Introduction 
Blood clams are classified as soft animal, Bivalvia 
class, Arcidae Familia and Anadarinae subfamily with 
economic value as source of protein [1]. Blood clams live 
in intertidal areas and spread widely in Southeast Asia, 
especially Indonesia, Malaysia, and Thailand [2] Blood 
clams have been used by humans as a food source with 
high protein content, low in fat and rich in omega 3 [3]. 
Blood clam is one of the fisheries resources commodities 
in South Sumatra. The fishermen can collect eight sacks 
per vessel of clams in a day. One sack contains 30 kg of 
blood clams. According to the Sea Waters Capture 
Fisheries Statistics Agency (2001-2007) in Septiftitri et 
al [4], the production blood clams in 2007 were 578.70 / 
ton year, meanwhile in 2012 the production of blood 
clams decreased to be 3,083 / ton per year [5]. 
Considering the utilization of blood clams to 
increase the income of fishermen and maintain the 
ecosystem balance in nature. So that an effort is required 
to gather the information about the density which is seen 
from several environmental parameters in the blood 
clams’ habitat. Environmental factors that affect the 
density of blood clams are temperature, pH, turbidity, 
DO, salinity, stream, substrate and organic material. 
This research aimed to study the blood clams density and 
environmental factors that influenced them. Information 
from this research can be used as an input that can be 
used as the basis for blood clams resource management 
in nature, so that their presence can continue and also can 
increase the income of fishermen near the Banyuasin 
coastal. 
 
2. Experimental Sections 
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Blood clams sampling was done in February 2015 
in the Banyuasin waters South Sumatera (Figure 1). 
Determination of sampling stations was done by using 
purposive sampling method which was based on the 
characteristics of blood clams habitat. Determination of 
the location of observation station was assumed based on 
the representatives of research areas. There were 6 
stations which were observed.  At each station, there 
were five points sampling observation at a distance of 30 
m. 
 
 
Figure 1. Research Location 
 
The sampling of blood clams population (Figure 2. 
Sample of blood clams population sampling) was done 
by spreading the transect line perpendicular from the 
shoreline towards the sea as far as 150 meters. 
Furthermore, at every 30 meters, blood clams were 
collected using an Ekman Grab and put into a 20×20 cm 
box. The sampling of blood clams population was done 
during low tide. 
 
 
Figure 2. Sample of blood clams population sampling 
 
The measurement of waters quality was 
simultaneously done with the sampling of blood clams at 
each observation stations. The measurement of waters 
quality parameters was directly conducted in the field 
including: salinity, temperature, pH, brightness, stream, 
pH and DO. Sediment sampling at each stations was 
done using Ekman Grab. The sediment samples as many 
as 500 grams were taken and analyzed in the Agricultural 
Sciences Laboratory University of Sriwijaya. The 
fractions and organic materials were measured using 
hydrometer method [6]. 
 
2.1. Population Density 
Population density shows the average of individual 
clam species per plot from the overall samples observed 
[7] using formula: 
 
𝐷 =
𝐴
𝐵
 𝑥 10.000 
 
Where: 
D : Density (individu/m2) 
A : Total of individual 
B : Area (cm2) 
 
2.2. Morphometric 
According to research done by Mulki et al (2012), 
blood clams populations are classified into three length 
classes, which are small size (1,0 cm – 2,0 cm), medium 
size (2.1 cm - 3.0 cm), big size (> 3,1 cm). The relation 
between shell length and total weight is analyzed using 
[8]. 
 
W = aLb 
 
Where W is the total weight, L is the length of shells 
and a / b are constants. If the value of b = 3, then the 
growth is isometric which is the length and weight are 
balance. If b < 3 then the growth is negative allometric, 
which is meant that the length growth is faster than the 
weight growth (thin clams). If b > 3 then the growth is 
positive allometric which is meant that the weight 
growth is faster than the length growth (fat clamps) [9]. 
 
2.3. Relation between Waters Parameters and 
Density of Blood Clams 
An analytical approach of principal component 
using SPSS 22 software can be used to understand the 
relation between density of blood clams and 
characteristics of their habitat. 
 
3. Result and Discussion 
3.1. Density 
The density of blood clams from all research 
locations can be seen in (Figure 3). The highest density 
found in station VI was 60 ind/m2 and the lowest density 
at station I was 20 ind/m2. Blood clams populations in 
station I, III, IV were mainly found at distance of 0-100 
meters towards the sea, while at distance of 100-150 
meters blood clams populations were found, except in 
the station V and VI, blood clams populations were 
found at distance of 0-150 meters towards the sea. 
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Figure 3. Population density of blood clams 
  
At station II, blood clams population was not found. 
This was due to the station II had sand substrate texture 
and low organic material content as compared to other 
stations. Sand substrate texture is less suitable for the life 
of blood clams populations. This is in accordance with 
the research by Komala [10] in Teluk Lada that the 
highest density of blood clams populations were located 
on the dusty clay and sand dusty habitats. Broom [11] 
adds that the blood clams populations can live on sand 
substrate but their highest density was found in the mud 
substrate. 
 
 
3.2. Morphometric 
Overall percentage of variation category of clams’ 
size in the research sites can be seen in (Figure 4. Shell 
length variation percentage) below: 
 
 
Figure 4. Shell length variation percentage 
 
 
 
Figure 5. Relation between the length and weight of 
blood clams 
 
Based on the measurement, the size of shell length 
was ranged from 19-43 mm. Refers to Figure 4, the 
percentage of shell size variation, blood clam 
populations were dominated by medium-size (2,1 cm - 3 
cm), while the large size (> 3,1 cm) were less found. 
Blood clams population with large size category was 
more common in station VI. According to the research 
by Mulki et al [12] in the coastal waters, Semarang, 
blood clams populations found were classified in 
medium size (2,1 to 3 cm). The relation between the 
shells length and total weight of blood clams population 
can be seen in (Figure 5. Relation between the length and 
weight of blood clams) below. 
The relation between shell length and total weight 
was expressed by Y = 13,32 + 0,76 with the relation 
coefficient R2 = 0868. This showed that the increment of 
shells length will be followed by the increment of the 
total weight of the clams. Gimin et al. [13] stated that the 
growth of shells size to be clams become greater can be 
caused by the increment of shells mass. 
The relation between shells length and total weight 
has a negative allometric growth pattern with value of b 
< 3. The negative allometric growth pattern indicated the 
dimensional shells growth was not comparable with the 
growth of their weight [13]. Effendy [9] added the value 
of b < 3 showed the condition of the thin blood clams 
where the length increment was faster than the weight 
increment. There were three factors that affect the 
growth rate of clams i.e. temperature, food and 
reproduction activity [14]. 
The factor that caused the value of b was the 
response difference of one species to the habitat [15]. 
While Abelha and Trivelto [16] stated that the b value 
was closely related with the differences in age, gonad 
maturity, sex, geographic and environmental conditions. 
 
3.3. Waters Quality Parameters 
The characteristics of the waters in research 
locations can be seen in Table 1. The water quality 
parameters.  
 
Table 1. The water quality parameters.  
 
Description: Source KMLH [17] 
 
Based on the observation that has been done, the 
highest temperature in the research location was 29,2 C 
at station VI and the lowest temperature of 25,8 C was 
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measured at station II. According to the research done by 
Khalil et al [18], temperature varies widely from 26,0-
29,7 C in Aman Island, 26,5-29,8 C in Banda Aceh, 
and 28,7-29,9 C in Lhokseumawe. 
pH in research locations was ranging from 6-7. This 
pH value was very suitable for the life of blood clams 
population. This was consistent with Gufran [19] that in 
general, the pH values in the range of 6-9 are optimal 
condition for the life of blood clams population. 
The highest salinity was at station IV by 30 psu and 
lower salinity compared with others was at station I and 
III by 15 psu. Helm and Bourne [20] stated that bivalves 
can adapt to the salinity of 14-30 psu. According to 
research conducted by Khalil [18] in Banda Aceh, during 
the research, the salinity ranged from 25,2 to 31,1 psu, 
26,5 to 31,5 and 29,1 to 31,8 psu respectively in Aman 
Island, Banda Aceh and Lhokseumawe. Salinity is very 
important in determining the distribution of blood clams 
and can affect the physiological processes of clam-blood 
for reproduction [18]. 
The highest stream velocity was 0,4 m/s at station 
VI and the lowest was 0,02 m/s at station III. According 
to Komala [10] the stream velocity in research sites was 
classified into weak current. Research done by Komala 
[10] in Teluk Lada found that the current was classified 
as weak to medium. According to Malvarez et al. [21[, 
the current derived from the amount of energy of the sea 
waves that spread to the sea shore will affect the size of 
the sediment. Weak water movement in muddy areas 
caused fine particles precipitated and abundant detritus, 
so it was a good medium for detritus eaters, as well as 
blood clams populations [22]. Siegel [23] added that the 
current velocity influenced the distribution of biota lived 
in the waters, i.e. bentos. 
The lowest dissolved oxygen content was 5,06 mg/l 
at station III. While the highest was found at station 1 
and VI with a value of 7,1 mg/l. According to Minister 
of Environment (2004), in general, dissolved oxygen 
content at each observation stations including optimal 
conditions for the survival of marine life. According to 
the research by Komala [10], the dissolved oxygen 
content in Teluk lada was ranging from 6,64 to 7,27 mg. 
 
3.4. Sediment and Organic Materials 
Based on the results, sediment and organic materials 
content on the research sites that have been analyzed in 
Chemical, Biology and Soil Fertility Laboratory can be 
seen in Table 2. 
 
Table 2. Sediment and organic materials content texture 
 
 
At station I, with clay substrate and station III, IV, 
V and VI which were dominated by dusty clay substrate. 
Meanwhile, station II had sand substrate. From the 
research done by Arkhrianti et al [24] blood clams 
population was living on mud habitat. According to 
Veiga et al. [25], substrate is one of factor that can 
influence the spread pattern of blood clams, because 
besides serving as living place, it also serves as 
landfilling of nutrients (as a food source provider), a 
gathering place for organic materials and shelter 
organisms from the threat of predators. Substrate texture 
and organic content in the sediment are important factors 
for blood clams [26]. 
From the results, it was found that the lowest 
organic content of 0,20% at station II, while the higher 
organic content of 3,92% was at Station I and 3,40% at 
station VI. Organic materials are primary food source for 
blood clams [27]. Blood clams population was an 
organism lived by immersing themselves in the substrate 
and obtain food by filtering small particles such as 
phytoplankton, zooplankton and organic materials [28]. 
 
3.5. Relation between Waters Parameters and 
Density of Blood Clams 
The results from several environmental parameters 
were analyzed using multivariable statistical analysis, 
based on the PCA. The results of PCA on the 
environmental parameters in the correlation matrix 
showed that the critical information that described the 
correlation between parameters, centered on two main 
axes; F1 (horizontal axis) and F2 (vertical axis) as shown 
in Figure 5. From the figure we can see the information 
presented by both axes of each F1 by 57,17% and F2 by 
21,04%, so from both axes, variety of Anadara Granosa 
blood clams habitat characteristics at each station can be 
explained by both main axes of 78,21% from the 
variance total. F1 axis was the main factor that explain 
better the variability of the data source, while the second 
axis (F2) explain better the residue variability which was 
not represented on the main factors. Quality of the 
representation from variables on the axis was directly 
evaluated by looking at the variable distance to the axis, 
where the stronger correlation (positive or negative), the 
closer the variables distance to the axis [29]. 
As seen from the Figure 6, the environmental 
parameters affected the blood clams population on axis 
1 was characterized by six variables: Clay (0,72), organic 
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(0,74), dust (0,88), temperature (0,77), salinity (0,73) 
and pH (0,78). Clay, organic and dust variables 
contributed quietly great to the formation of the major 
axis negative F2 of the brightness variable (-0,11) and 
sand (-0,92). Figure 6 above showed that the sand 
variable was inversely proportional to clay, dust and 
organic. This showed that the high sand may cause the 
value of clay and organic becomes low. In Figure 6 
above, it shows that all sixth station observed have 
different tendency characteristics as seen from habitat 
grouping based on the similarity of physical parameter 
characteristics of water environment and the measured 
substrate. Some environmental parameters form a group 
that characterizes each research station. The first group 
of stations I and III was characterized by brightness 
parameters. The second group of station II was 
characterized by high sand substrate parameters. The 
third group of station VI was characterized by 
temperature, salinity, pH, flow, DO. The fourth group of 
stations IV and V were characterized by clay, dust and 
organic. 
 
 
(a) 
 
(b) 
Figure 6. Principal Component Analysis Graph 
  
The highest population density of blood clams as 
compared to other stations were located at station VI 
with dusty clay habitat texture and contain higher organic 
materials. This condition was inversely proportional with 
station II which has a sand substrate with low organic 
materials content. Furthermore, the location close to the 
fisherman village add the pressure on blood clams 
populations in these locations, so the blood clams 
populations were not found in these locations. This was 
in agreement with Broom [11] that stated that the blood 
clams populations can survive on sand substrate but their 
amount was not as many as in muddy substrate. 
 
4. Conclusions 
1. Blood clams populations in research sites were 
found in the boundary waters of 0-100 meters 
towards the sea, then > 100 meter blood clams 
populations cannot be found, except at station IV, V 
and VI where blood clams populations were found in 
the boundary waters of 0-150 meters. 
2. The highest density of 60 ind/m2 was found in station 
VI, while the density in station I and III was lower 
than the other stations (20 ind/m2 
3. Shell length variations found during the research 
were classified into medium size and growth pattern 
between the length and the total weight of the 
negative allometric. 
4. The results of PCA analysis of clay, dust and organic 
habitat textures as well as physical chemistry 
parameters of the waters (temperature, salinity, pH) 
were factors that affect the density of blood clams. 
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